Suppression of protein phosphatase 2A activity enhances Ad5/F35 adenovirus transduction efficiency in normal human B lymphocytes and in Raji cells.
Investigation of the molecular processes which control the development and function of lymphocytes is essential for our understanding of humoral immunity, as well as lymphocyte associated pathogenesis. Adenovirus-mediated gene transfer provided a powerful tool to investigate these processes. We have previously demonstrated that adenoviral vector Ad5/F35 transduces plasma cell lines at a higher efficiency than primary B cells, owing to differences in intracellular trafficking. Given that phosphatases are effectors of intracellular trafficking, here we have analyzed the effects of a panel of phosphatase inhibitors on Ad5/F35 transduction efficiency in B lymphocytes in the present study. FACS analysis was conducted to determine Ad5/F35-EYFP transduction efficiency in lymphoid cells, including human primary B cells, following serine/threonine phosphatase (PSP) inhibitor treatment. We further used confocal microscopy to analyze intracellular trafficking and fate of CY3 labeled Ad5/F35 vectors, in PSP treated lymphoid cell. Finally, we analyzed the MAPK pathway by Western blot in PSP treated cells. Adenoviral transduction efficiency was unresponsive to inhibition of PP1 whereas inhibition of PP2A by cantharidic acid, or PP1 and PP2A by okadaic acid, substantially increased transduction efficiency. Importantly, confocal microscopy analyses revealed that inhibition of PP2A shut down adenovirus recycling. Moreover, inhibition of PP2A resulted in increased phosphorylation of AKT, ERK1/2 and MEK1/2. Taken together, these results suggest that Ad5/F35 is more efficiently transduced in cells following PP2A inhibition. Our results are in agreement with reports indicating that PP2A is involved in the formation of recycling vesicles and might be of interest for gene therapy applications.